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(54) PLASMA TREATING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a plasma treating 
method which more surely controls the deposition of a 
reaction product on a semiconductor wafer. 



SOLUTION: A plasma etching apparatus 2 feeds a process 
gas C4F8/Ar/02 from a gas jet plane 34 of a shower head, 
converts the process gas into a plasma by high frequency 
discharge, and etches a semiconductor wafer W on a 
susceptor 8, using the plasma. During etching, a 
spectrometer 74 analizes emitted light from the plasma, and 
a CPU 76 computes the detection value of the ratio of the 
emitted intensity of the spectra C2/CF2 and controls the 
etching process condition, so that the detected value 
approaches a set reference value, based on the fine 
workability of etching. 
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[MU ^ftSx^KttTSEJS&JdtftO^tf^a 
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[#iWS*©S6B] 

ituf B»gg|l*J ^ fc«iS#X* WtBftJSSS 
Htlie X-5 Xt£ ffll > T BUS EfcfcMatfcK: 7j»I^| 10 

-rxgt. 

TCFz SO'C, ©X-<* h )\y<Dmt^<Ott(D^tiim 

ft^igs-rsxgi. 20 
mi mm^mft u ft a* 6M8#* * n i bamsss 

BtrlB^^X-T-teS*. BUfB77X-7^6©^*^L/ 

tcf, Rtfc, ©x^* h^/©«3e?ait©jt©tftHiffl 30 

£t#SX*i<!:. 

SfflB^aiffl?:^ BulB7-7Xv^S©fiES©^tttca-c5^ 
TR5Et,fcaSiMIKiE-3< J:5&e. i!5lBX^X-?-*na© 

[ 0 0 0 l ] 40 
XvX^%ffl<,>-r*5ffl^T^/c©©*a{cML. »(c. 

[0002] 

[«awoa«] m«^f*^iF©s8jsxn-fex{c*j^ 

r. a&asg&rtfcx^xvfc^s-e, c©^7X7# 
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MbjWttf&cotvr. itX?* $r-3 * p >©««*/- 
^©T-ClKfltK©^"^ Xv^a^rtf ft 5 C <t tffg$3 *i 

c<Dtctb> Xa-fex©(aE<bWIA/t?<.»-5. 
[000 3 ] *fc. fl£jBtt*±tf*«^»»<&. iSSK© 
X^X-7*JSS<$n-C*iO. t©/cit>. ECR (El e 
ctorn Cyclotron Resonanc 
e) , TC P (T r a n s f o r me r Couple 
d Plasma). ICP (Induct ively 
Coupled Plasma) f©77 

7^hn>7-7X7-f>2Mi^7X7^ffl{t3 

[0 00 4] 

[«0J*s»8t L «fc 5 fc -T £iSS ] J/'Ja >IHfciWW 

ic <fc ss)ts^ja^©tijiiti t,^ 2 -o©9H*#sc>«:«te 

Ofct£«rr-??£-f fi£o-C. x v *>£f©aa. jlJR 
y>^©aWB>&v<-5>xK:0a¥-r*. «f«:. 

fltfeJWvs £ - >©fi$iMMb#jItf £ . tlx y ^P«r 

sfij&Kranir* xsi$#* ^ ^ > 
-rs^fr^^o-cfco, flt^^xc3-fex*#©^t 

-fe.>b7T^ -r>3>£ ? f-7'n-fex©j;^ic, ftjSftx 
sr * > ^#tt#f§e>4a **#36iM«:*(,> Xd -fe* 

[0 00 5] C©J:5ft«j*E*»6. WJH«(RF)»© 

Xfij^o -j&v%m>'< v sSK^tT&EPJmmBE (v 
ppWdc) . M{cSS^S©fa©tcfeW^iHi^mSfe 
MlS^^f-t 4fc«>©*«jW«6Wl»3tt. -f 
^-^©X^Ol-^'-^-eom^Kl-o^-C. i0fflS©iS 

[0006] —-ft. mmm#ii^<D?tfi;is 3 >©a^ 

^^©^#sa»*«tjp-r^<DK#t\ mgftcoEtk 
L/-?>-r^= ffii5Sfte>. aag?-t>>^©rtSRKtf*i/fcj5 

rB^^BX^XvifflS^ffl^tf^c 5fc£>. 0dx.tfM 
a? + >^*©i5fe?#iEfItcJ:b-<-S £ . ^a^^iEL/fcfg 
tt, X^-Xvcl3©7^*jl/©*S^©hbm*^b-rs 
tPh-CtbZ>. ti£i-C. gfeLtcmmZfttj: 5 KB. t 1 ^ 
y f 3 >©iE5iJ h j:* x ^ -St>**"Ji3P*^oJ^ <b ft . 

[000 7] C©J: ^ ft. WBM#<cmr 

©f t ^^^3>©ffl©Bxy^>x^aici^e>T. cv 

D. 7»^>^ Xn-y *f©ffi©77X7^(CteO 
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[0 00 8 ] #»HttJd^ft*S8R©raHj5«c*#T 
* i? h > £ <fc 0 **tciWfflir SCi # Djfgfc 7- v X v 
[0 009] 

[RH*»i*-rsfc«>©#K] *»*»*tt&tc*^c»-c. 

#X©M8tK:<fc9©6ft-S7^:&^W*><tx?*> 
F, iC, i©J:b«. Uf^i'CDl^Otttt. Wittf 

x * * > ^jeis. aaunitt <«r»b& a > * 9 v 

*«lf^-flcKAJlKJt«3**«tt) M'i » ^>XjI 

«ja>»bil*jKRW«:x9^>y-J-**1lft) tMK 
ffiH-T-S. ftoT. CF, iC, t©Jt«. Ch^Ot 

14*»tt swaicm x^©«»£*ije-r 

[0 0 1 0 ] X^XvcfHcS&TSCF, iC, £©£b 20 
C, /CF, KWiCF, /C, 5*. 77X7*f,©S 
ytttt/tb. CF 2 MC, Y)V<Dm&§imZ: 

££>*C 2 U:^* 2 6 OnmffM^S 1 6 nmttifi&CX 
h^^r^rf S/ctf). Ctt6©X-^? MU©fS3fc?&Jg 
£«ij;£L-C-?-©i:b££4-l«:. itC, /CF, S>BCF 

[ooi i ] *m}<omi x^xvjaa^s 
Slut. Huia®agiirt%sfaLitc*s6Ma 30 

«R3BR0f7?**d*-ritft«:. fSKtcfcijCF, 
^X^am^/l-bTX^X^iCT^Xgi. iiglBX^X 

v « ffl i > -c irsEtt&Bft tc x * x jrria i . 

S?fBX7XvMS^, ByfBX^Xv^^C^^^U 

tcf s sc;c, 0x^9 1- )MDmfc j m.<Dkb<Dft>mw. 

(DftikKm^xtsfeLtcmmmtzimL. uwex-5 
xvMs^^^-r-s^s^^^-r-sxfgt, 40 

[0012] ##£HJ3©31 2 ©&,■£«. X^XT*Hl:&ffi 

£t£g-r sx*i<h. BuiB^asiirt^^Mb^A^^a 
*?x 4 m la^asurt «:«^-r -5 xii i . m&sm a x 

cf 2 

RtfC, .hi, MlBMil^glrt-CBUlB^a 

^^ttl^lt^Xvtctilli, MIBX-^X 
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tCF ! SO'C, ©x-^ MU©f£#&g©tb©tfcfcH{iI 
*»4llt. milB^aiffl*, BulB^^Xv®a©ffm 
©4$tttcK-5(,^rg;^u/c*«><iiKifi-^< J:^(c. IfflB 
X^Xvtea©Xn-te;^tt£igfflT£X*I<b 1 £JMI 

[0013] *&lg©93 ©8W5B» f& 1 *fc«lfi2 © 

8L*©x-5 xvjgia^atc*jt»r . hmibx-7 xvjni^ 

i"J a >BMbJ|©x ? > Wit 4> & C <fc t -T 

-So *i6W(c«fcn«. JiJ£©7 7X-7sa«^ffi% 
a. 

[0 0 14] BP^, *»W©»4©».^tt. 7'^XvM 

a$gg(c*s^r. &&&«ia&s£. mtmwg&ftic 

f £ fc«>©g&Ufc i . ft! BMSSrt KfcStfx 

•*-*fca©««#x0W&fc£> WKAsatfxttgesRRtf 

BijiBMffitfX^J^^/i-bTX^Xv 
(C-T 5fc»©«ISl*ltriE«HlSf»l'3K:«flfe 3 -tf&fcfe© 

BuiBX7Xv*^©i6^ ; &^L.-t:c 

F, WC, ©x'-"s* HW©»#5SE©Jfc©fcaffiS« 

©^©WttKS-^^risBeoytffiisffli^jtiai/. m 
ib x ^ x -7 mm z * itf & ?r^-r ^> t s tcisiyt 
sE*3stf-r*A:*©iw»*Bit. **flrr*ci*«F« 

[0015] #»H©!&5©mj*ltt. 77X7iaigg 

icfct^r. m^^assi, BuiBtoa^srttciBsas 

/cfeOSW^WfBma^SrtK^S -t±€>/ci6©^W^ 
^Si. MIBX^Xv^^O^^^U-CCF, & 
O'C, ©x-^i' hJL-©fe)fe?sa©tb©^ttiffl^#?)fc* 
©^m^Ki. ifulB&ttUB*. fJlBX7XvMa©ff^ 
©^f1±tca-^t,>T^Lfca*SfiK:a-^< .t^fc. huIB 
^5 Xv^a© Xa -b X^ff*«J!iW- hic&><D% mfrfSL 

t, ^*«-r^»ci^!t$mi-ra 0 *»w©*6©a^i 

«. ^4 ^ fc«f5 ©tS*©X7 Xv^a^giCfc^ 

r v H?iiBX^xv^a/^^ , ;=i>^bM©x y5 : ->XM 

[0016] 

[«H^©HJ£©m g .] m 1 J3t*»W©3l»©«J««:«* 
tWt*5. 7-7X7i.^>i/gg2B, 
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fts D 

[0017] *a3g84rtKJ&J5R3nS«ra£©Jg8PK: 

^idtasn-So ihz:/£8«. ^^.(ir^v-Y h^s$ 

[0018] tHzT'f 8©I*3SP{C«^^1 0#sges:g 

tit,, ftmmi otcw. «*Hai#7aa 10 
wsm&m (o^m^mmxm 1 2£/rL-t2»A'5jae 

■C. *A3ftfc^t**&«3l 0rt**W3ft4. C© 
& o fc&ftKK&SKSFtti* 1 4 J; 0 SSJiSfl-^ igfffl 3 ft 

[0019] ttttfie. 8 ©rt»ettt» 

f*B^+- 1 6£ffiUTt£j!ttSif£T'&-S't> x^W©R 

8j^JdESft*. C©£Jl^fl.KJ:9lMs:/* 20 

8A^e>^i^w^©e^ss* s 5i«3n, ±^©^«k«j; 

[0 0 2 0] 1f"tzX£8«, ^©±Htfr!*iSP#&ft©R 
ffiRtasRJBSft. ■e©±K'>:c.''>W£llge)g©»«* L -i' 
*i» 1 6#iEK:3ft-So llft"^16tt. 2tt©i* 

iea$nsiSdsit5BESjiS2 o*>6. m*.n 1 . 5kv© 

SrEPfinf -S CiKitot, + ? * 1 6 © 

iffillctggSft/t^x^Wtt. ?-a>2jK:cfc-?-C-e© 30 

fe0CC2H©TJl'5^-fe7 5 i> ^0C<fc.Oj3ISJB*Slf#U 
fc*i*ffll»4i. * » f 1 6 OBEFfi^OB 

[0 02 1 ] IMs:/* 8©±«B^2SBtC«. v 
f l 6±(c«ffli3hfc«5x^w*Htf J:^tc. 3S1#©7 
«;>^2 2as|BHSft£. 7*-*x>;>^2 

2 «HJ? «r flEWf & *&&#©** If # 6 & -S » 7*-*X 

^Xv{cJ:-5-C^0/cSlStt-f^>«, ^©WJ©^ 40 

[0 02 2 ] If-te^SK&T^faKtetittSgfc 
SHfL-TKa-f 2 4 ft *&H«I2 4 

2 6£/|-LT. W*tf 1 3. 5 6 M H z ©i§iJli]$? ( R 

f) «3%a*-j-*i»jaiftWH2 8**Ett2 9 {ctojg 
^3 ft, -f^^^^i^MiiJ^itrjA^fcAoia^'^r 
**1M2:/* 8 iCEPflDT*. c t&nimttez. 
[0 02 3 ] M§S40^#K«, ±gp®@£ LXm 
fBSft-Sn®!*©^ y F3 0*f6ilKtt3 50 
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L/T3m@5e$ft£,, i/t7-^'yK3 0B, IMs:?* 
8©±ffitWrjaoCfttC*fC/T2 0-4 Ommfig 

t>-teX"£8 i©*t|S]m-C<fc&:tfXPia}ffl3 4&UJ, 
©^'XPatH?L3 63&s^SftS. 

[0024]->t9 « -7 F 3 0 #Xi»aiH 34* 

W*"-6«S«4 0 <t . *«g4 0 "f 4^ ? F*tt 
4 2£#>e>1#J&3ft&. lW40BSiC l T*;U7 
7^*-*' >*©3»«tt**«4*» 6 tt «3 . ^ » K*ft 4 2 
liaS^T^v-Y 1-^113 ftfcT^ 5 -^A^©^14 
1#ft;fre&-S. 

[0025]^-; F#f*4 2^K:Bffll*'X^@31i 
-5, /c#>©ffi;fJffi 4 4 J£f$ 3 ft £ . tttt£ 4 4 ttiajlT 
•S J: 5 &c •> F 3 0 ©HSW^K: *'XlAf 4 

6 ft -S. WiAf4 6tt4 0(D7^>4 8a 

~4 8 d*ft{;~CiiM£J&m5 0 a~5 0 dSCg^Sft 
5„ §5 ^>4 8 a~4 8 dSC«, ^'Jl/X5 2 a ~5 2 

dR^X^O-ay FEJ-^5 4 a~5 4 d #12153 
ftSo 

[0026 ] #X#**S2Ei5 0 a^?>«i v ^>^ffi©S 

*;u©MSf t^^^fS^-T SfcdbC^rSft^'x-c^^ A 

&50, . 0 d^6»^"-^ffl©^frS1±** 

[0 0 2 7 ] f£J&M4 4£^ffl-r&<fc i 5&C. ^F*# 
4 2F*9JC»^fc, <^«i^5 6*sies:3ft4o »iS5 6 

3&5»MB»A« (H^-tt-S*) ^^L-C^ApT^T, j»A3 
ft*:?&«B»atS5 6|*9*flHll3ft5. C©^©^ 
»^Mt3S5 6)J^liS4 0(C>ttUre^3ft> 

4o*Hffa-r?)®)S*r^sn-r.5cidsnjtg < »;^^ <) ^ 

SS^tSffflSftS. tg«4 0li, ^y^;u©j^ft 
?fe>5x^WCC|fiJW, m®S4 0©*H±{C7^ i *Jl'*iit 
«L*if»«fc5«:. <^x^w©^BJ:0lSiaSK:^2ft 

4o 

[ 0 0 2 8 ] *»y F*f*4 2 K!«$&m#5 8 ifiSMi ft 
-So *&«»5 8«C14. Wittff* ?^'J>y3>f>t 
4^cS^S6 0^Lt. Witfl3. 56MHz 
©HE^I^S^* ^'T57 , 7 X v#6flfeffl©flfaift«il8 6 
2A S 12^6 3(Cj:0S^3ft-So 

[0 02 9 ] MS©H4©TSC«:«, ^-<j<5HF^>7' 
^©*^gfM^m 6 7 ica D 6 6 #«M 3 ft 

-So C©»«*«KJ:*). «HlS84rt©ftillS*. Bf 

[0030] s/c wnsfl.4<oMK«:«fln.(cHn^ 

tBtoaSftfc-y- F^Ji'7'6 8^t/tn- FP ■yi'S 
7 0*5^3ftSo a-Ko» i>Ml 0rt(c|EIS:3ft/c 
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[oo3i] mm^mAmm^t. ^moAWiVt 

SX5X^*6©f67fc£#7fcT ^W^7 2CC6S 

«74 tt**8»*91:i- (CPU) 76 iC&M 
3ft, ttmfW8tiCPU7 6^ttf^X^U-{7 8 

tc*jnSft£. 

[0 03 2] CPU76(1 W£EitSSEm©2 0> ^;UX 10 
52a~52d, ?X70-3> 5 4 a~5 4 
d. X£8E«*®6 7. RF^i®2 8, 6 2?©x-;f 

>i^W2*»©M«i*fT«K^. CPU 7 

6 at, 7 4* 6©^wt»m & . ±ia*a»*cDiMffli 
t # y ts<t 5 krstsc 

[0 03 3] ^XiC, &±©J:^Klt)&3ftfcX^X-7X 
s.?>yt?S2CDIt6^Ko^-C^-r^o CCTH, X 

•6 £ x;n±©-> 'J 3 >^(blR©x > X5r^SaT-S» 
^lcot>rSiWr-5. 20 
[0 034] ,a«raflE-Cft*^x^W», X- h 
;<juX6 8#K$t3ft/cf&, »S£#Rk:J:oTci-- Fo 
?^7 0*e.^I§g4^iilA3n, ft^^+? 
* 1 6±CCt£g5tl-S. L/T. aaEffiS««2 0©EP 

jjptcj^r^xMWtt:, * * 1 6 ±tc©*«f# 
4 1*3 «3Wt3Mstc <£ o r I * s nr c » < . 

[0 03 5] fife^, MJI/X5 2 a~5 2 c#58j&i*ft 
T, -7X7 D-3>hO-75 4a~54c fCj: 
ft€>©?3feJt*SsB^$ftoo, ftta*'^^*&?S5 0 a~5 30 
0c#>e>C< F„ Ar#X. O, 

3ft£o Cft6©#X«:. A'X7-f>48a-48c 1 
tfXa^A^ 4 6 £jl Dt-> t7-^>K3 0 ^©ffiffcS 
4 4t*3^<ha£A3ft, IK> Sffi«4 0©«titfL3 6£ 
iiDT. 0 ^©^EP&C^Sft&J^CC. Ma^4F*3 
iClS)-K:R±[ti3ft-S 0 -e-UT. C ft £>©#X ©«*&*. 
*mSS4*JSMl3ft. ««aiffll*3©ffi*tt. 1 
P a Sg©F?fiE©II ;*J KiH£}3 3 ft £ . 

[0 0 3 6] C©«fc SfctHBTt?. X^Xvfg£ffl©i« 

6 2 «fc 0 * V — -v y F 3 0 &CEP 40 
JtlSft^-TJ. ge^TXffl©it^$?^:*J#l«JS$?S 
ilS2 8*6l?--feX£8fc:EPJ)P3ft£,, C5LTlJ"feX£ 

8iv'tc-'N7K3ot <dph1 tc^-r 

X^XvfbSft. tcX^Xv&ckO ^x^lta©^; 

a>iMtR. m«s i o, i*i^>ysn5„ x 

<fcft£&Ji&cj; 0Sf^©S)K(ci^iP3ft^ o 
[0 03 7 ] C, F, #X«. ffijg^EEOEPJPtCj;-S 
tt**rt-LT:X5X-3Mt;ift4«te. miE<DEIttPB#P4 50 
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tt, C, F, «fj?SfKck«3, C,F, , CF 3 , CF 
2 . CF., C, , F, . C, F^?:S«-r-S„ 
[0 03 8 ] Bifj$©*p< . #f£Bj;t©f#/cftJJiK:J;ft 
«, C, F, *fx&m^-Ci' , )zn>Mm&3-?*>9 

?&m-&> x^xv^fcffa-r-scF, ©tefcHO&tfc 

F, iC, <t©J:btt, xv^>X©«^©^f14, MAtf 
*H9H1* {CjSLStEKltaS tt*»tfe) SCKx 9 ^ > XS 

fflwrs. x^xv*cc<?a-r^cF, tc, £©)t 

li. WU*, }SS2 6 0nm©CF J ©^X-^i' hJl/ 
Rtf, WZ-\i. #?65 16nm©C 2 ©H^x-^ h ;l< 

©»*aas©itc, /cf, twscF, /c £u 

[0 0 3 9 ] mZU&M&mtCt /CF: ii»?> 

t?77t«»S. c©H^{c4ot^r, 01H^©X^X 
v^>X«g2?:(5OTL.. S/y=i>BlfbWc. iSS 
#0. 1 5 Mm-CTX-^ hit (gilS/itS) * 5 5, 1 
1. 1 e©:^*? F*-^*»BRLfc. C©^. C. 
F, /A r /O, ^2 0/500/1 0sc cmTftSS 

^a^4I^JI^7*4 OmTo r rKSSL, 1 
3. 5 6MH zCiftjlvSm^^^r^— F3 0&C2 
0 0 OWt. 1M2X* 8tC 1 4 0 OWCElJJnL.*:. * 
fc, ^3fefl7 4TMWCCF, SO'Ci <D^^Y)V 
<Dm%&L&lC&-3l>X C P U 7 6 r^^StbC , /C 
F, ^fftti-T^iftK:, l^ib*^^ XXU-Y 7 8tC^ 

[0 04 0 ] 02tC*it^T, S$W»3>£ * h^-^*5 

ma-r -s $ -c©¥^x ? ^ > xjis e r *«*f fi-c^ 

To i(#t4i^L 1 . L2. L3(J*«>5i'F^K[) 
TX-"^ F-tb#5. 11, 1 8©^©!NFl4^-r. 
[0 04 1 ] 02*6. li-rft©^^^^ hib©l*& 
fe, Ife^gibC, /CF, x-^^> 

^HlUSUtC, /CF, tx^^Xttfl 
i-^-^iC^t-r^x 9 ?>X©SSiffl»PX»<!:©B8^ ; S:ll 
H*6ff-C*5#. x 9 ^>Xtoa^cibC 2 /CF, * 
^^.^-•rft«, Mffl ; £SjS'fb-r-6fc&Cca^©>r=t]Eo ; S: 
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